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1.0	 SCOPE:
This Report is submitted in accordance with Contract
NAS8-20679, Paragraph E.4.	 This report summarizes the
experiences from constructing two prototype assemblies,.,
and offers certain recommendations for future work in
this area.
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2.0 REFERENCES:
	
2.1	 'Phase I report dated 1/16/67.
	
2.2	 IES preprint no. 30 dated 9/12/68 (attached).
	
2.3
	
Hayes International Corporation, MEL Technical
Report ED-8-67 dated 7/27%67.
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3.0 PROBLEMS
The principle problems in this task involved miniaturized
packaging high power density, and the inadequacy of some
approved materials in this service.
This resulted in excessive heat on the master inverter
power transistor (when operated in a vacuum) and consider-
able expense in the procurement of components. Recent
developments in the technology (listed under Paragraph 5.O5
appear to have resolved all of these problems.
Radio interference has not been formally evaluated. Radio
interference is believed to exceed typical Aircraft Stand-
ards ; but primarily within the band from 200 KHz to 2,000
KHz, which is not used in instrumentation or orbital com-
munication. Further, the light is intended for intermittent
service. As a consequence, EMI probably has little inter-
face with other spacecraft systems.
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4.0 EFFECTIVENESS CRITERIA:
This lamp is intended to produce supplementary light to
enable astronauts to perform tasks more efficiently than
would be possible under the ambient light. It is also
intended for use in photographic service.
Criteria would include:
	
15	 Performance (Ability to produce required radiant
energy)
	
15	 Power Consumption
	
10	 Weight
	
20	 Safety
	
5	 Adaptability (Ability of astronauts to handle or
operate)
	
5	 Volume (Size)
	
5	 Cost
	
15	 Reliability
	
3	 Maintainability
	
7	 Versatility (Ability to fit multiple applications)
Parameter Code
Performance P
Power Consumption W
Weight Q
Safety S
Adaptability A
Volume V
Cost	 C
Reliability	 R
Maintainability
	 M
Versatility	 X
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The recommended weighting of these parameters is as follows
(higher values are desirable).
Value
Rating Method Range
Judgment from use 0-15
15 - watts/20 0-15
10 - lbs/2 0-10
Comparative judgment 0-20
Comparative judgment 0-5
5 - Cubic inches 0-5
f - Price
MTBF 0-15
Comparative judgment	 0-3
Comparative judgment	 0-7
Eff = P+ W+ Q+ S+ A+ V+ C+ R+ M+ X
Tentative ratings for the assembly are as follows:
P = 10 V = 3
W = 9 C 3
Q = 5 R = 10
S 19 M 1
A 5 X 6
or, Eff - 71 using this criteria.
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5.0 PERFORMANCE:
See Reference 2.2 "A Combination Work and Photographic
Light for Portable Service in Manned Spacecraft" (attached
hereto).
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6.0 RECOMMENDATIONS:
	
6.1	 Considerable time has elapsed since conception of
the Workshop experiments for which this device was
formulated. The originating applications should be
reviewed to establish that the illumination solution
achieved applies to current requirements.
6.2 High voltage, high frequency JAN-type diodes are
now available. These should be employed for all
steering diodes in the assembly.
	
6.3	 Recent work using chemically-strengthened glass for
the Apollo program has resulted in a lens safe for
spacecraft service. This lens is heavier and more
expensive than lexan material, but results in about
10% light increase and also slightly improved lamp
cooling. Chemically-strengthened glass should be
incorporated into future designs.
